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In the course of some experiments  designed for comparison of the 
properties of the filtrable agents of chicken tumors with those of typical 
viruses, it was noted that when the tumor agent was brought in con- 
tact  in  vitro  with  those  tissues  of susceptible animals  in  which  the 
tumor grows well, for example,  muscle, it was adsorbed and fixed-- 
or  inactivated--while  similar  tissues  from  non-susceptible  fowls  or 
other  animal  species  were  inert  in  this  respect  (1).  On  the  other 
hand, vaccine virus, which thrives in the testicle, was not inactivated 
by contact in vitro with testicle extract,  but had its infectivity enor- 
mously increased by this  treatment  (2).  This phenomenon,  the en- 
hancement  of infectivity by testicle extract,  has  thus  far proved to 
be universal  for a  great  variety of viruses and  bacteria  (3).  Work 
has  recently  been  done  tending  to  prove  that  the  testicle  extract 
acts by causing an increase in tissue permeability  (4).  The present 
study deals with the effect of testicle extract on the growth of a trans- 
plantable  carcinoma  of the rabbit,  its  action  being  contrasted  with 
that of normal serum, which ordinarily interferes with the activity of 
most infective agents. 
Material and Method 
The Brown-Pearce epithelioma of the rabbit,  a tumor having its origin in the 
hair sheaths of the scrotum (5), has been used for these experiments.  This tumor 
t A prelCmlnary report  of this work appeared in Science, 1930, 72~ 608. 
This investigation  was carried out by means of funds from the Rutherford 
Donation. 
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has  the peculiarity that progressive growth  rarely results from inoculations in 
locations other  than  the  testicle  and  brain.  Subcutaneous or  intracutaneous 
grafts will grow for a time but almost invariably  retrogress, a fact which is difficult 
to explain, considering that a  testicle graft often gives widespread metastases to 
the skin. 
The rabbit tumor is prepared by chopping finely and then squeezing through 
gauze in order to get an even suspension of the cells.  Before inoculation the 
material is diluted to two to three times its volume with Ringer's solution.  The 
testicle extract is prepared by grinding the pure glandular tissue of rat, rabbit or 
bull testicle with sand and an equal volume of Ringer's solution.  The mixture is 
centrifuged to remove the  cell debris and sand.  Extreme precautions against 
contamination  must be observed throughout, to exclude incidental  infection which 
would be enhanced by the extract. 
Susceptibility  of  Rabbits to  Intracutaneous  Inoculations  of  the  Tumor.--Pre- 
llminary tests showed that if a rich cell suspension of healthy, primary tumor or 
its metastases was used for the intradermal inoculations, as many as twelve such 
inoculations could be made in a  single rabbit yielding tumors of approximately 
uniform size.  Most of the skin tumors retrogress after 2 weeks of steady growth, 
during which they reach a diameter of about 3 cm. 
TABLE  I 
Tumor  cell  suspension  plus 
Rat testicle extract .................. 
Rabbit testicle extract ................ 
Rabbit serum ........................ 


































Action  of  Rat  and  Rabbit  Testicle  Extract  and  Rabbit  Serum  on  the 
Rabbit  Tumor 
Thick c~l. suspensions were prepared from the rabbit tumor as described above. 
These were divided into four portions.  To each portion was added respectively 
one of the following solutions: rat testicle extract, rabbit testicle extract, serum 
from normal rabbits or Ringer's solution,  These suspensions were kept in tubes 
at 37°,C. for from 2 to 3½ hours, during which period the tubes were shaken several 
times.  After the incubation 1 cc.  of each mixture was injected intradermally, 
two or more inoculations of each mixture being given to each rabbit.  By this 
system each rabbit carried all of the tests as well as the control, thus ruling out the 
disturbing factor of  individual differences  in susceptibility.  The results of  five 
experiments, in which ten rabbits were inoculated in from eight to ten different 
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As a  parallel to the above experiment, eight animals were inoculated in the 
testicle with a  mixture of tumor cell suspension  and rat testicle extract.  This 
was controlled by another group of eight rabbits inoculated in the testicle with the 
same cell suspensions  diluted with Ringer's solution,  and kept under the same 
conditions.  The results showed some indication of inhibition of growth by the 
testicle extract. 
The above experiments show conclusively that both rat and rabbit 
testicle extracts interfere with or even inhibit altogether the growth 
of the  rabbit  epithelioma  in  the  skin.  On  the  other  hand,  normal 
rabbit  serum  seems  just  as  definitely to augment  the  growth of the 
tumor cells (Figs. 1 to 4).  When the tumor and testicle extract mixture 
is  inoculated into  the testicle there is  some indication  of inhibition, 
but it is not so definite as on intradermal inoculation. 
The Effect on Tumor Cells of Fresh Bull Testicle Extract and a Puri- 
fied  Fraction.--There  is  no  indication  in  the  foregoing experiments 
that  the  factor in  the  testicle  extract  inhibiting  the  growth  of  the 
rabbit tumor is identical with that which enhances infections and in- 
creases the permeability of tissues.  In collaboration with Claude and 
Helmer, the fraction of testicle extract carrying the enhancing factor 
has  been  carried  to  a  high  degree of purity?  The entire enhancing 
value of 100 gin. of bull testicle has been isolated in 0.4 gin. of the puri- 
fied fraction, a  stable material with a  very low protein content.  This 
fraction retains the spreading power for inert particles.  In the next 
group  of experiments  a  comparison  has  been made  of  the  action  of 
fresh bull testicle extract with that of the purified infection-enhancing 
factor. 
IExperiment.--Five experiments were made using the same methods as described 
above, the test materials being the full extract and the purified  fraction of bull 
testicle.  In four of the experiments the rabbit tumor and the solution were kept 
in contact for from 1 to 2 hours at room temperature before inoculation into rab- 
bits, and in the fifth experiment they were inoculated immediately after mixing. 
The results are summarized in Table II. 
Comparing the results of these experiments with those shown in Table I it will 
be noted that while fresh bull testicle extract has a definite inhibiting action on 
the tumor, it is not quite as active as the extract of rabbit or rat testicle.  The 
length of contact before inoculation seems to be of no importance.  The purified 
fraction gives even more pronounced results than  the full extract.  While this 
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finding  does  not  establish  the  point  indubitably,  it  suggests  strongly  that  the 
factor in the testicle extract which is responsible for the enhancement of infections 
is also active in inhibiting the growth of the rabbit  tumor. 
Effect of Dilution of the Testicle Extract.--In  order to determine the 
effective strength of the testicle extract the consequences of dilution 
were studied. 
Rabbit  tumor  cells were kept  in  contact  for  2½  hours  with  undiluted  rabbit 
testicle extract and  with the extract  diluted  1:10,  1:100  and  1:1000.  At dilu- 
tions  of  1:100  or  over the  inhibiting  action  was  no  longer evident.  The  same 
result  was  obtained  in two other experiments  in which bull  testicle extract  was 
used.  The findings in a  typical experiment are shown in Table III. 
TABLE  II 
[  No. of  [  Larger  [  ~ame~  I  Smaller I 
Tumor cell suspension plus  inocula-  growth  I growth  as ]  growth  I  No  than  than  growth  I  tions  control  control  control 
Fresh bull testicle extract .............  ]8]0[0  08  0 
Purified bull testicle extract ...........  ]  36  ]  0  2  14 
Ringer's solution (control) .............  [  44  [  I  0 
TABLE  III 
Tumor cells  plus  Larger growth  Same  growth  Smaller  growth 
rabbit  No. of tests  than control  as control  than control  No growth  testicle extract 
Undiluted  2  0  0  0  2 
1:10  2  0  0  1  1 
1:100  2  0  2  0  0 
1:1000  3  0  3  0  0 
In two instances  in which  the rabbits were inoculated in  the  skin 
with a  mixture of tumor cells and diluted testicle  extract,  the tumor 
did not retrogress as it almost always does when inoculated alone, but 
continued to  grow  and  gave  widespread  metastases.  This  suggests 
the possibility that the diluted extract may act as a stimulant. 
DISCUSSION 
The experiments here reported show that a factor existing in rat, 
rabbit and bull testicle extracts strongly interferes with or altogether F. DURAN-REYNALS  497 
inhibits  the  growth of  a  transplantable  rabbit  epithelioma.  These 
findings are in strong contrast with those on the influence of the same 
organ components upon bacterial or virus infections.  Whether the 
factor adversely affecting tumor is the same that enhances infections 
and increases the area of spread of injected material has not yet been 
absolutely determined.  However,  the fact that  the highly purified 
enhancing factor from bull  testicle manifests both  spreading power 
and an inhibiting influence on rabbit tumor makes it seem probable 
that  the  same factor is  responsible  for  all  of these manifestations. 
The evidence so far gathered suggests that  the increased tissue and 
probably cell permeability (6) brought about by the active testicle ex- 
tract is the mechanism behind the phenomenon.  The relation of this 
factor to certain other activities of testicle extract, the stimulation of 
normal and malignant cell multiplication in vitro  (7) and in ~ivo  (8), 
is as yet unestablished. 
SUMMARY 
Extract of rat, rabbit or bull testicle prevents or retards the growth 
of a  rabbit  tumor when a  mixture of the extract  and  a  tumor cell 
suspension is inoculated intradermally.  Similar mixtures, made with 
normal rabbit  serum instead of testicle extract,  give rise to  tumors 
which grow with unusual rapidity.  The results are the opposite of 
those obtained with pathogenic bacteria or filtrable viruses which are 
enhanced by testicle extract and generally inhibited by normal serum. 
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EXPLANATION  OF PLATES 
PLATE 48 
FIG. 1.  Right side.  (1) and (2) Tumors resulting from intradermal inoculation 
of  tumor  cell  suspension  diluted  with  Ringer's  solution.  (3)  and (4)  Tumors 
resulting from inoculation of tumor cells and testicle extract. 
FIo.  2.  Left side.  Results  of inoculation  in four areas  of tumor cells  mixed 
with rabbit serum. 
PLATE 49 
FIG.  3.  Right side.  (1)  and  (2)  Results  of intradermal  inoculation  of tumor 
cell suspension  +  rat testicle extract.  (3) and (4) Results of inoculation of tumor 
cell  suspension  +  rabbit  testicle  extract.  (5)  and  (6)  Results  of inoculation of 
tumor  cell  suspension  +  Ringer's  solution. 
FIO.  4.  Left side.  Results  of inoculation  of tumor cell  suspension  +  rabbit 
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